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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a communication 
equipment, a communication system, and a communication method. 

2. Description of the Related Art 

Conventionally, a communication equipment that performs 
packet communication using an Internet protocol (IP) address 
uses one IP address for each communication. A communication 
procedure to be performed by a communication equipment to which 
an IP address is provided, respectively, is described as taking 
a host A and host B as an example. The host A sets its own IP 
address as the source address, and transmits to the host B a 
packet where an IP address of the host B is set as the destination 
address to start communication. After receiving the 
transmitted packet, the host B sets the source address included 
in the received packet as the destination address of the packet, 
and sets the destination address included in the received packet 
as the source address of the packet, and then transmits the 
packet to the host A. Through repetition of this procedure, the 
host A and host B communicate. Note that the route for packet 
reception/ transmission is determined by routers that exist 
between the communication equipments, based on the source 
address or destination address of each packet. 

In addition, an IP address is, normally, provided for each 
media in an IP network. For example, a local area network (LAN) 
forms one media, and an IP address is provided for each LAN. 



This is similar to the case of a wireless LAN, which has become 
more prevalent in recent years. The wireless LAN is an area 
network where a base station is connected to a fixed LAN, and 
where a mobile communication equipment having a wireless LAN 
card performs wireless communication with a LAN by connecting 
to the base station. 

However, conventionally, a communication equipment can 
use only one IP address for each communication. As a result, 
a packet reception/ transmission route determined by a router 
based on a source address or a destination address of a packet 
is almost always fixed to one route even though there may be 
a plurality of routes between communication equipments. 
Accordingly, a communication equipment cannot perform packet 
reception/ transmission using a more preferable route or packet 
reception/ transmission using a plurality of routes. As a 
result, effective data transfer cannot be performed. 

In addition, if a srperate IP address is provided within 
each LAN, a communication equipment cannot use an IP address 
that is provided within one LAN, within another LAN. In a 
wireless LAN, the same IP address can be used if the 
communication equipment exists within the same wireless LAN 
area even if the communication equipment moves and changes the 
base station connection. However, in the case where the 
communication equipment moves outside the wireless LAN area, 
even if the communication equipment can find and connect to a 
new base station, the new base station connects to a wireless 
LAN, which is different from the previously connected wireless 
LAN. As a result, the communication equipment becomes unable 
to use the IP address provided for the previously connected 
wireless LAN. 

Accordingly, the communication equipment must acquire a 
new IP address that can be used with the newly connected wireless 
LAN. Also, there is a problem in that the communication 
equipment cannot maintain prior communication. That is, the 
communication equipment cannot guarantee continuous mobile 



communication. Mobile IP has been proposed as a technology for 
solving such problems. However, a specific function for using 
Mobile IP must be provided for the IP network in advance. 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
communication equipment, a communication system, and a 
communication method, which can perform effective data transfer 
and mobile communication. 

A communication system of the present invention comprises 
a communication equipment provided with a plurality of 
addresses, and a target equipment provided with a plurality of 
target equipment addresses, and configured to perform packet 
reception/ transmission from/ to the communication equipment. 
The communication equipment of the present invention comprises 
a reception/ transmission unit configured to notify the target 
equipment of a plurality of provided addresses, acquire a 
plurality of target equipment addresses, from the target 
equipment, and perform packet reception/ transmission using the 
plurality of provided addresses and the plurality of acquired 
target equipment addresses; and a controller configured to 
select the target equipment address to be used by the reception/ 
transmission unit , and control the reception/ transmission unit 
to perform the packet reception/ transmission using a selected 
target equipment address. Note that the target equipment is 
a target communication equipment for performing packet 
reception/ transmission. The target equipment address is an 
address provided for the target equipment. 

According to the communication system or the 
communication equipment of the present invention, a plurality 
of addresses is provided for the communication equipment . The 
reception/ transmission unit notifies the target equipment, 
which is the target for communication, of the plurality of 
addresses. In addition, the reception/ transmission unit 
acquires the plurality of target equipment addresses . The 



reception/ transmission unit then performs packet reception/ 
transmission using the plurality of addresses provided for the 
communication equipment and the plurality of acquired, target 
equipment addresses. Furthermore, the controller selects the 
5 target equipment address to be used by the reception/ 
transmission unit and controls the reception/ transmission unit 
to perform packet reception/ transmission using it. 

Accordingly, the communication equipment may perform 
packet reception/ transmission via a plurality of routes by 

10 using a plurality of addresses provided for itself and the 
plurality of target equipment addresses. As a result, the 
communication equipment may perform high-speed data transfer, 
that is , the communication equipment may perform more effective 
data transfer. Furthermore, if the communication equipment 

15 moves, the communication equipment may use a plurality of 
addresses provided for itself even when it moves between 
different networks. Therefore, the communication equipment 
does not require the acquisition of a new address, and it may 
continue communication. In addition, if the target equipment 

20 moves, the communication equipment may use the plurality of 
target equipment addresses even when the target equipment moves 
between different networks. Therefore, the communication 
equipment may continue to maintain prior communication. 
Accordingly, the communication equipment may guarantee 

25 continuous mobile communication. 

A communication method of the present invention comprises 
notifying a target equipment of a plurality of addresses 
provided for a communication equipment, acquiring a plurality 
of target equipment addresses provided for the target equipment, 

30 selecting the target equipment address to be used for packet 
reception/ transmission, and performing the packet reception/ 
transmission using the plurality of addresses provided for the 
communication equipment and a selected target equipment 
addresses . 

35 According to the communication method of the present 
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invention, the communication equipment may perform packet 
reception/ transmission via the plurality of routes by using 
a plurality of addresses provided for itself and the plurality 
of target equipment addresses. As a result, the communication 
equipment may perform high-speed data transfer, that is, may 
perform more effective data transfer. Furthermore, if the 
communication equipment moves, the communication equipment may 
use the plurality of addresses provided for itself even when 
it moves between different networks. Therefore, the 
communication equipment does not require acquiring a new 
address, and it may continue communication. In addition, if 
the target equipment moves, the communication equipment may use 
the plurality of target equipment addresses even when the target 
equipment moves between different networks. Therefore, the 
communication equipment may continue to maintain prior 
communication. Accordingly, the communication equipment may 
guarantee continuous mobile communication. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a configuration 
of a communication system according to an embodiment of the 
present invention ; 

FIG. 2 is a diagram illustrating a state where a plurality 
of routes exists according to an embodiment of the present 
invention; 

FIG . 3 is a diagram for describing a first selection method 
for selecting a combination of addresses according to an 
embodiment of the present invention; 

FIG. 4A and FIG. 4B are diagrams for describing a second 
selection method for selecting a combination of addresses 
according to an embodiment of the present invention; 

FIG. 5 is a diagram illustrating mobile communication 
according to an embodiment of the present invention; 

FIG. 6 is a flowchart illustrating a procedure of a 
communication method according to an embodiment of the present 



invention; and 

FIG. 7 is a sequence diagram illustrating a procedure of 
a second selection method for selecting a combination of 
addresses according to a modified example of the present 
5 invention . 

DETAILED DESCRIPTION OF THE INVENTION 

[ Communication System] 

(Configuration of Communication System) 

10 As shown in FIG. 1, a communication system comprises a 

host A 1, a host B 2, and a domain name system (DNS) server 3. 
The host A 1 and the host B 2 exist in different networks. The 
host A 1, the host B 2, and the DNS server 3 are connected via 
a network. The host A 1 and the host B2 are communication 

15 equipments, such as a terminal equipment or a server that 
perform packet reception/ transmission. The host B 2 is a 
target equipment for performing packet reception/ transmission 
in view of the host Al ; and the host A 1 is a target equipment 
in view of the host B 2. In FIG. 1, only two hosts are 

20 illustrated in order to simplify the explanation, however, 
there are more hosts in the communication system. 

A plurality of IP addresses is provided for the host A 

1 and the host B 2, respectively. Hereafter, a plurality of 
IP addresses is called "a group of IP addresses" when they are 

25 referred to collectively. IP addresses may be provided 
manually when setting up the host A 1 or the host B2 , for example. 
In addition, IP addresses may be provided through a dynamic host 
configuration protocol (DHCP) when the host A 1 or the host B 

2 is activated. IP addresses may also be provided through a 
30 point to point protocol (PPP) when the host A 1 or host B 2 

connects to the network by a dial up connection, or the like. 
Note that an IP address is managed and provided by an Internet 
service provider (ISP) , for example. The host A 1 and the host 
B 2 may connect to the network managed by a plurality of Internet 
35 service providers in order to acquire IP addresses managed by 
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respective Internet service providers. The IP addresses of the 
host B 2 are target equipment addresses for the host A 1; and 
the IP addresses of the host A 1 are target equipment addresses 
for the host B 2. 
5 The host A 1 and the host B 2 associate the plurality of 

provided IP addresses with domain names, and register them in 
the DNS server 3. When an IP address is changed, the host A 

1 and the host B 2 update the IP addresses registered in the 
DNS server 3 and register the latest IP address by using a dynamic 

10 DNS (see request for comments (RFC) 2136). Note that a 
plurality of IP addresses and domain names may be registered 
manually in the DNS server 3 when the host A 1 or the host B 

2 is set up. 

The DNS server 3 associates and stores a plurality of IP 

15 addresses provided for the host A 1 and for the host B 2 with 
the domain names of the host A 1 and the host B 2, respectively. 
As shown in FIG. 1, the DNS server 3 associates and stores the 
domain name of the host A 1 "hostA. our . jp" with a plurality of 
IP addresses provided for the host A 1 "220 . 220 .1.1, 230 .221.1.1, 

20 and 240.222.1.1". In addition, the DNS server 3 associates and 
stores the domain name of the host B 2 "hostB.you.jp" with a 
plurality of IP addresses provided for the host B 2 "220.240.2 .2 
and 220.240.1.1" . 

The host A 1 and the host B 2 comprise transmission buffers 

25 la and 2a, controllers lb and 2b, and a plurality of reception/ 
transmission units Ic through le and 2c and 2d, respectively. 
The reception/ transmiission units Ic through le, 2c, and 2d 
perform packet reception/ transmission. An IP address is 
provided for each of the reception/ transmission units Ic 

30 through le, 2c, and 2d, respectively. More specifically, one 
of the plurality of IP addresses provided for the host A 1 is 
provided for each of the reception/ transmission units Ic 
through le, respectively. Similarly, one of the plurality of 
IP addresses provided for the host B 2 is provided for each of 

35 the reception/ transmission units 2c and 2d, respectively. 
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The reception/ transmission units Ic through le notify 
the host B 2, of a plurality of IP addresses provided for the 
host A 1. Then, the reception/ transmission units 2c and 2d 
acquire a plurality of IP addresses provided for the host A 1 
as the target equipment addresses, from the host A 1, which is 
the target equipment. Similarly, the reception/ transmission 
units 2c and 2d notify the host A 1, of a plurality IP addresses 
provided for the host B 2. Then, the reception/ transmission 
units Ic through le acquire a plurality of IP addresses provided 
for the host B 2 as the target equipment addresses, from the 
host B 2, which is the target equipment. 

The controllers lb and 2b control the reception/ 
transmission units Ic through le and 2c and 2d, respectively. 
More specifically, the controllers lb and 2b select target 
equipment addresses to be used by the reception/ transmission 
units Ic through le and 2c and 2d, and control the reception/ 
transmission units Ic through le and 2c and 2d to perform packet 
reception/ transmission using the selected target equipment 
addresses, respectively. In addition, the controllers lb and 
2b generate packets. The transmission buffers la and 2a store 
data to be transmitted to the target equipment from the host 
A 1 and the host B 2, respectively. 
(Notification and Acquisition of IP Address) 

To begin with, an operation is described wherein upon 
starting communication, the host A 1 and the host B 2 notify 
the target equipment of a plurality of IP addresses provided 
for themselves, respectively, and acquire from the target 
equipment a plurality of IP addresses provided for the target 
equipment. Here, a case where the host A 1 attempts to start 
communication is described as an example. 

To begin with, before starting communication, the 
controller lb of the host A 1 instructs the reception/ 
transmission units Ic through le to inquire after a group of 
IP addresses of the host B 2 from the DNS server 3, using the 
domain name of the host B 2 as a key. Note that the controller 
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lb stores the domain name of the host B 2 through manual setting 
or the like. The reception/ transmission units Ic through le 
transmit inquiry packets to the DNS server 3. The DNS server 
3 transmits packets including a group of IP addresses of the 
5 host B 2 to the reception/ transmission units Ic through le. 
The controller lb acquires a group of IP addresses of the host 
B 2 from the packet received by the reception/ transmission 
units Ic through le. The controller lb creates a notification 
packet including a group of available IP addresses provided for 

10 the host A 1, in order to start communication. The controller 
lb sets one of the IP addresses included in the acquired group 
of IP addresses of the host B 2, as a destination address of 
the notification packet. The controller lb inputs a created 
notification packet to one of the reception/ transmission units 

15 Ic through le. One of the reception/ transmission units Ic 
through le transmits the notification packet to the host B 2 
to notify the host B 2, of a group of available IP addresses 
provided for the host A 1. 

The reception/ transmission unit 2c or 2d of the host B 

20 2 to which the destination address of the notification packet 
is provided receives the notification packet and acquires a 
group of available IP addresses provided for the host A 1. The 
reception/ transmission unit 2c or 2d inputs the received 
notification packet to the controller 2b. The controller 2b 

25 acquires a group of available IP addresses provided for the host 
A 1 from the notification packet. Subsequently, the controller 
2b recognizes that all the packets where addresses of the 
acquired group of IP addresses, provided for the host A 1 are 
set as the source addresses, are the ones transmitted from the 

30 host A 1. 

The controller 2b creates a response packet corresponding 
to the notification packet for starting communication. The 
controller 2b creates the response packet including a group of 
available IP addresses provided for the host B 2. The 
35 controller 2b sets the destination address of the notification 



9 



packet received from the host A 1 as a source address. The 
controller 2b sets one of the IP addresses included in the 
acquired group of IP addresses of the host A 1 as a destination 
address of the response packet. The controller 2b inputs the 
5 created response packet to the reception/ transmission unit 2c 
or 2d to which is provided the source address of the response 
packet. The reception/ transmission unit 2c or 2d transmits 
the response packet to the host A 1 to notify of a group of 
available IP addresses provided for the host B 2 . 

10 One of the reception/ transmission units Ic through le 

of the host A 1 to which the destination address of the response 
packet is provided receives the response packet , and acquires 
a group of available IP addresses provided for the host B2 . One 
of the reception/ transmission units Ic through le then inputs 

15 the received response packet to the controller lb. The 
controller lb acquires a group of available IP addresses 
provided for the host B 2 from the response packet. 
Subsequently, the controller lb recognizes that all the packets 
where addresses of the acquired group of IP addresses, provided 

20 for the host B 2 are set as the source addresses, are the ones 
transmitted from the host B 2 . Note that the host A 1 recognizes 
a group of IP addresses included in the response packet from 
the host B 2, as a group of IP addresses of the host B 2, since 
the available IP addresses may be changed, although a group of 

25 IP addresses of the host B 2 is acquired from the DNS server 
3. In this manner, the host A 1 and the host B 2 notify the 
target equipment of a plurality of available IP addresses 
provided for themselves, acquire a plurality of available IP 
addresses provided for the target equipment from the target 

30 equipment, and then communication is started. 

The controllers lb and 2b may set a group of IP addresses 
as an option parameter of a transmission control protocol (TCP) 
header, for example, when creating the notification packet or 
the response packet including a group of IP addresses (see RFC 

35 793). In addition, the controllers lb and 2b may set a group 

. 10 



of IP addresses as an optional extended header or a data field, 
in the case of an IP version 6 (Ipv6) packet. The controllers 
lb and 2b may set a group of IP addresses as an option parameter 
of a header or a data field, in the case of an IPv4 packet. 

Furthermore, the host A 1 and the host B 2 notify the target 
equipment of a group of available IP addresses, and acquire a 
group of available IP addresses from the target equipment not 
only when starting communication but also in the case where a 
group of available IP addresses has changed. There is an 
addition case of a group of IP addresses, such as providing a 
new IP address for the host A 1 or for the host B 2 , or becoming 
available from an unavailable IP address. There is a deletion 
case of a group of IP addresses, such as becoming unavailable 
from an available IP address provided for the host A 1 or for 
the host B 2. In addition, the host A 1 and the host B 2 may 
regularly notify the target equipment of a group of IP addresses 
and acquire a group of IP addresses from the target equipment, 
in order to confirm a group of available IP addresses. 

For example, in the addition case, such as providing a 
new IP address for the host A 1, or becoming available from an 
unavailable IP address, the controller lb creates an 
notification packet including the added IP address. One of the 
reception/ transmission units Ic through le then transmit the 
notification packet to the host B 2 in order to notify of a group 
of available IP addresses provided for the host A 1 including 
the added IP address. The reception/ transmission unit 2c or 
2d of the host B 2 receives the notification packet and acquires 
a group of available IP addresses provided for the host A 1 
including the added IP address. The reception/ transmission 
unit 2c or 2d inputs the received notification packet to the 
controller 2b . The controller 2b acquires the added IP address , 
and subsequently recognizes that the packet where the added IP 
address is set as the source address is also a packet transmitted 
from the host A 1 . The controller 2b creates an acknowledgement 
packet where the added IP address is set as a destination address . 
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The reception/ transmission unit 2c or 2d then transmits the 
acknowledgement packet to the host A 1. Through reception of 
the confirmation packet, the controller lb of the host A 1 may 
confirm that the host B 2 has acknowledged the added packet. 

Meanwhile, when the IP address provided for the host B 
2 becomes unavailable and is deleted, for example, the 
controller 2b creates a notification packet where the deleted 
IP address is not included. The reception/ transmission unit 
2c or 2d then transmits an notification packet to the host A 
1 in order to notify of a group of currently available IP 
addresses provided for the host B 2 where the deleted IP address 
is not included. One of the reception/ transmission units Ic 
through le of the host A 1 receive the notification packet and 
acquires a group of currently available IP addresses provided 
for the host B 2 where the deleted IP address is not included. 
One of the reception/ transmission units Ic through le inputs 
the received notification packet to the controller lb. The 
controller lb may recognize that the IP address is deleted 
through acquiring a group of IP addresses where the deleted IP 
address is not included. In this manner, the host B 2 may 
implicitly notify the host A 1, of the deletion of available 
IP address. Note that when an IP address is deleted, as the 
addition case, the host A 1 may transmit a packet, in order to 
notify the host B 2 , of recognition the deletion of the IP address , 
however, it is not always necessary to transmit the packet, 
since a packet destined for the deleted IP address is not 
transferred to the host B 2 , and the unavailable address becomes 
gradually unused. 
( Packet Communication ) 

With the above -de scribed method, the host A 1 and the host 
B 2 notify the target equipment of a plurality of available IP 
addresses provided for themselves, acquire a plurality of 
available IP addresses provided for the target equipment from 
the target equipment, and then start communication. A case 
where the host A 1 transmits data and the host B 2 receives data 
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is described as an example. The controller lb of the host A 

1 acquires data from the transmission buffer la to create a 
packet. The controller lb selects an IP address to be used by 
the reception/ transmission units Ic through le from the 
acquired group of IP addresses of the host B 2, and sets the 
selected IP address as a destination address. The controller 
lb also selects one of the reception/ transmission units Ic 
through le, which transmits the packet, and sets the IP address 
provided for the selected one of the reception/ transmission 
units Ic through le, as a source address. The controller lb 
inputs a created packet to the selected one of the reception/ 
transmission units Ic through le. One of the reception/ 
transmission units Ic through le then transmits the packet. 

The reception/ transmission unit 2c or 2d of the host B 

2 receives the packet transmitted from the host A 1. The 
reception/ transmission unit 2c or 2d inputs the received packet 
to the controller 2b. The controller 2b checks the source 
address of the received packet with the acquired group of IP 
addresses of the host A 1. When the source address of the 
received packet is included in the group of IP addresses of the 
host A 1 , the controller 2b recognizes that the packet is a packet 
transmitted from the host A 1. Note that the packet reception/ 
transmission in the case where the host B 2 transmits data and 
the host A 1 receives data may be performed in the same manner. 

As shown in FIG. 2, a network 4 where the host A 1 exists 
and a network 5 where the host B 2 exists are connected via a 
plurality of networks 6a and 6b. There are a plurality of 
different routes, such as a first route 7 via the network 6a 
and a second route 8 via the network 6b, between the host A 1 
and the host B 2. Therefore, the controllers lb and 2b create 
and input packets to each of the reception/ transmission units 
Ic through le and 2c and 2d, respectively. And, the controllers 
lb and 2b control a plurality of reception/ transmission units 
Ic through le, 2c, and 2e to perform packet reception/ 
transmission in parallel via a plurality of routes . A plurality 
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of reception/ transmission units Ic through le, 2c, and 2d then 
transmit the packet input from the controllers lb and 2b in 
parallel via a plurality of routes . 

Note that the controllers lb and 2b preferably encrypt 
the data included in the packet to be received/ transmitted, 
in preparation for the case where another host begins to use 
one of the IP addresses which was previously used by the host 
A 1 and the host B 2. When another host receives the encrypted 
packet, the host discards the packet since the host cannot 
decrypt the data. Therefore, the communication of that host is 
not be affected. More preferably, the controllers lb and 2b 
not only encrypt the data, but also control the reception/ 
transmission units Ic through le, 2c, and 2d to reject the 
reception of unencrypted packets. By this communication 
affected by another hosts can be prevented. 
(Selection of Address Combinations) 

The controllers lb and 2b select the target equipment 
addresses when performing communication, and the controllers 
lb and 2b preferably combine a plurality of addresses provided 
for themselves with a plurality of target equipment addresses. 
And, the controllers lb and 2b select the combination to be used 
by the reception/ transmission units Ic through le, 2c, and 2d, 
from the combinations . Then the controllers lb and 2b control 
the reception/ transmission units Ic through le, 2c, and 2d to 
perform packet reception/ transmission by using the selected 
combinations. As described above, there are a plurality of 
routes between the host A 1 and the host B 2. Therefore, the 
controllers lb and 2b select the combination of the plurality 
of address provided for themselves and the plurality of target 
equipment addresses, so as to perform communication by 
selecting the most appropriate route from a plurality of routes 
between the host A 1 and the host B 2. 

A first selection method for selecting the combination 
of the addresses is described by using FIG. 3. In FIG. 3, for 
simplifying the explanation, components not needed for 
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explanation in the first selection method are omitted, and IP 
addresses are indicated with two-digit numbers. The host A 1 
and the host B 2 are connected via the network 6 . There are 
a plurality of routes via the network 6 between the host A 1 
5 and the host B 2. IP addresses " 10 " , "11", and " 12 " are provided 
for the reception/ transmission units Ic through Id of the host 
A 1, respectively. IP addresses "21" and "22" are provided for 
the reception/ transmission units 2c and 2d of the host B 2, 
respectively. In this case, there are 3x2 = 6 kinds of 
10 combinations of the IP addresses for the host A 1 and for the 
host B 2. 

The first selection method is described by taking the 
operation of the host A 1 as an example. The controller lb of 
the host A 1 selects the combinations of the IP addresses of 

15 the host A 1 and the IP addresses of the host B 2 for respective 
reception/ transmission units Ic through le from the six kinds 
of combinations. The controller lb then instructs the 
respective reception/ transmission units Ic through le to 
connect the TCP connection to the IP address of the host B 2 

20 included in the selected combination, and perform packet 
reception/ transmission. The reception/ transmission units Ic 
through le connect the TCP connection and perform packet 
reception/ transmission according to the instruction. The 
controller lb monitors the state where the reception/ 

25 transmission units Ic through le perform packet reception/ 
transmission from/ to the host B 2, and measures the packet 
transmission efficiency. The controller lb may measure the 
transmission efficiency through the TCP. 

The controller lb determines disconnection of the TCP 

30 connection and abortion of the communication of the 
combinations for which the packet transmission efficiency is 
low. The controller lb then instructs the reception/ 
transmission units Ic through le, which connect the determined 
connection to disconnect the TCP connection and abort the 

35 communication. For example, the controller lb monitors the 
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state of the packet reception/ transmission, and determines 
disconnection of the TCP connection of the combinations where 
the transmission efficiency is less than the prescribed 
transmission efficiency threshold. The reception/ 

5 transmission units Ic through le disconnect the TCP connection 
and abort communication, according to the instruction from the 
controller lb. Note that the TCP connection of the combinations 
where the packet transmission efficiency is high are not 
disconnected and communication of these combinations continue. 

10 The controller lb then selects the combination of the IP 

addresses of the host A 1 and the IP addresses of the host B 
2 that has not yet been selected for the reception/ transmission 
units Ic through le where communication has been aborted. The 
controller lb then instructs the respective reception/ 

15 transmission units Ic through le to re-connect the TCP 
connection to the IP address of the host B 2 included in the 
selected combination, and perform packet reception/ 
transmission. Subsequently, as in the above, the host A 1 
performs packet reception/ transmission, monitors the state, 

20 disconnects the TCP connection where the packet transmission 
efficiency is low, and selects other combinations. The host 
A may continue packet reception/ transmission while giving 
priority to the combination of the IP addresses of the host A 
1 and the IP addresses of the host B 2 having high transmission 

25 efficiency, through repetition of such sequential operations. 
Note that the host B 2 may perform packet reception/ 
transmission by selecting the most appropriate combination of 
IP addresses of the host A 1 and the IP addresses of the host 
B 2, in the same manner. 

30 Next, a second selection method for selecting 

combinations of the IP addresses is described by using FIGS. 
4A and 4B- In FIGS. 4A and 4B, for simplifying the explanation, 
components not needed for explanation of the second selection 
method are omitted, and IP addresses are indicated with 

35 two-digit numbers. The second selection method is described 
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taking the operation of the host A 1 as an example. The 
controller lb of the host A 1 stores rates of all the combinations 
of the IP addresses of the host A 1 and the IP addresses of the 
host B 2 which are used for packet reception/ transmission 
5 (hereafter, referred to as "usage rate"). More specifically, 
the controller lb comprises a table lib shown in FIG. 4B . 

In table lib, combinations of the IP addresses of the host 
A 1 and the IP addresses of the host B 2, and usage rates are 
stored while relating each other. Note that in the table lib 

10 of the controller lb of the host A 1, combinations of the IP 
addresses of the host A 1 and the IP addresses of the host B 
2 are set on the basis of the IP addresses of the host A 1, such 
as "10 20", "10 21", "11 -> 20", "11 21", "12 20", 
and "12 21". Similarly, in the table of the controller 2b 

15 of the host B 2, the combinations of the IP addresses of the 
host A 1 and the IP addresses of the host B 2 are set on the 
basis of the IP addresses of the host B 2. Table lib shown in 
FIG. 4B indicates the initial state. In the initial state, the 
usage rates of all combinations are set to 16.6% equivalently . 

20 The controller lb selects a combination of IP addresses 

of the host A 1 and the IP addresses of the host B 2 to be used 
for packet reception/ transmission to attain the same usage 
rates, as stored in the table lib, when the host A 1 performs 
the packet reception/ transmission. The controller lb may 

25 select a combination of IP addresses of the host A 1 and the 
IP addresses of the host B 2 by using random numbers , for example . 
The controller lb then acquires data from the transmission 
buffer la, and creates a packet to be transmitted by using the 
selected combination of IP addresses. The controller lb adds 

30 identification data such as a tag which indicates the 
combination of IP addresses of the host A 1 and the IP addresses 
of the host B 2 to be used for transmitting the created packet, 
to the data used for packet creation and stored in the 
transmission buffer la. In other words, the controller lb adds 

35 the identification data such as a tag, which indicates the 

17 



combination of IP addresses of the packet transmitted, to the 
data used for packet creation in the transmission buffer la. 

The controller lb inputs the created packet to the 
reception/ transmission units Ic through le, which is provided 
5 with the IP addresses of the host A 1 included in the selected 
combination. The reception/ transmission units Ic through le 
transmit a packet 9a to the host B 2. The reception/ 
transmission unit 2c or 2d, which is provided with the IP 
addresses of the host B 2 included in the selected combination 

10 receives the packet 9a, and transmits an acknowledgement signal 
(ACK signal) 9b to the host A 1 , in response to the packet 9a. 

The reception/ transmission unit Ic through le receives 
the ACK signal 9b transmitted from the host B 2, and then inputs 
it to the controller lb. When the ACK signal is input, the 

15 controller lb may confirm that the packet corresponding to the 
ACK signal has been successfully transmitted and received by 
the host B 2 . As a result, the controller lb detects and deletes 
the data used for creating the packet corresponding to the ACK 
signal, from the transmission buffer la. 

20 Meanwhile, if the ACK signal is not input from the 

reception/ transmission unit Ic through le to the controller 
lb after a prescribed period has elapsed, the time for 
confirming the result of the packet transmission ends . In other 
words, time-out of transmission confirmation occurs. In this 

25 case, the controller lb retrieves the transmission buffer la, 
and detects the data used for creating the packet, which was 
transmitted following the packet corresponding to the finally 
received ACK signal. The controller lb determines that the 
packet including detected data did not successfully arrive at 

30 the host B 2. The controller lb then acquires the combination 
of the IP addresses of the host A 1 and the IP addresses of the 
host B 2 used for transmitting the packet including the data, 
based on the identification data such as a tag added to the 
detected data. 

35 The controller lb decreases the usage rate of the acquired 
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combination of the IP addresses, and increases the usage rates 
of other combinations of the IP addresses. For example, the 
controller lb divides the decreased usage rate by the number 
of other combinations, and adds the quotient to all other usage 
5 rates of the combinations evenly. The controller lb updates 
the usage rate in the table lib according to the controlled 
result. Since the controller lb selects a combination of the 
IP addresses by using the usage rate stored in the table lib 
when transmitting a packet, the usage rate updated in this 

10 manner is used for selecting a combination of the IP addresses. 
In addition, the controller lb controls the reception/ 
transmission units Ic through le to retransmit a packet 
including the detected data to the host B 2. The reception/ 
transmission units Ic through le then retransmits the packet 

15 to the host B 2. 

The host A 1 may increase the usage rate of the 
combinations of IP addresses of the host A 1 and the IP addresses 
of the host B 2 where the packet may easily arrive at the host 
B 2, and retransmission is not required, through repetition of 

20 such sequential operations . As a result , the host A may perform 
packet reception/ transmission by using a combination of IP 
addresses of the host A 1 and the IP addresses of the host B 
2 where the packet may easily arrive at the host B 2. In other 
words, the host A 1 may perform packet reception/ transmission 

25 by using a route where the packet may easily arrive at the host 
B 2, and retransmission is not required. Accordingly, the host 
A 1 may improve the packet transmission efficiency. Note that 
the host B 2 may perform packet reception/ transmission by 
selecting the most appropriate combination of the IP addresses 

30 of the host A 1 and the IP addresses of the host B 2 , in the 
same manner. Note that the second selection method may be 
implemented by extending the TCP, for example. 

Note that in FIG. 4B, all usage rates of the combinations 
are set to the equivalent value in the initial state. However, 

35 the usage rate in the initial state may be set to other values . 
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For example, the packet transmission rate may be different for 
each route determined by a combination of IP addresses of the 
host A 1 and IP addresses of the host B 2. In this case, the 
usage rate in the initial state are preferably set in proportion 
5 to the transmission rate of each route determined by a 
combination of IP addresses of the host A 1 and the IP addresses 
of the host B 2. 

For example, since IP addresses are provided for the 
reception/ transmission units Ic through le, 2c, and 2d, 

10 respectively, the controller lb of the host A 1 creates a packet 
where the transmission rate for respective reception/ 
transmission units Ic through le relative to the total 
transmission rate of all reception/ transmission units Ic 
through le corresponds to the IP addresses provided for 

15 respective reception/ transmission units Ic through le. One 
of the reception/ transmission units Ic through le then transmit 
the packet to the host B 2. The controller 2b of the host B 
2 creates a similar packet, and One of the reception/ 
transmission units 2c and 2d transmit it. The controllers lb 

20 and 2b then calculate a product of their own transmission rate 
and the transmission rate of the target equipment for every 
combination of IP addresses of the host A 1 and the IP addresses 
of the host B 2 , and may use the result as the initial values 
of the usage rates . 

25 More specifically, the controller lb calculates a product 

of the transmission rates of respective reception/ transmission 
units Ic through le relative to the total transmission rate of 
all reception/ transmission units Ic through le of the host A 
1, and the transmission rate of respective reception/ 

30 transmission units 2c and 2d relative to the total transmission 
rate of all reception/ transmission units 2c and 2d of the host 
B 2 transmitted from the host B 2, as an initial value of the 
usage rate for every combination of the IP addresses of the host 
A 1 and the IP addresses for the host B 2. Similarly, the 

35 controller 2b calculates products of the transmission rates of 
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respective reception/ transmission units 2c and 2d relative to 
the total transmission rate of all reception/ transmission 
units 2c and 2d of the host B 2 and the transmission rates of 
respective reception/ transmission units Ic through le relative 
to the total transmission rate of all reception/ transmission 
units Ic through le of the host A 1 transmitted from the host 
A 1, as an initial value of the usage for every combination of 
the IP addresses of the host A 1 and the IP addresses of the 
host B 2. 

Note that initial values of the usage rates may be set 
by using the transmission rate of the network where each route 
determined by a combination of the addresses of the host A 1 
and the addresses of the host B 2 exists, other thaii the 
transmission rate of the reception/ transmission units Ic 
through le, 2c, and 2d. In this case, even if the maximum 
transmission rate of a wireless LAN is 11 Mbps , the effective 
transmission rate may be lower , for example , 2 Mbps . Therefore , 
the initial value of the usage rate is preferably set, by using 
the effective transmission rate of every network. 

In this manner, when the usage rate in the initial state 
is set in proportion to the transmission rate of each route 
determined by a combination of the IP addresses of the host A 
1 and the IP addresses of the host B 2, the usage rate of the 
combination of the IP addresses of the host A 1 and the IP 
addresses of the host B 2 with higher transmission rate and 
suitability for usage may increase. Accordingly, the hosts A 
1 and B 2 may perform packet reception/ transmission using a 
combination of the addresses with higher transmission rates and 
higher transmission efficiency. More specifically, when the 
initial value is set by using the transmission rate of each 
reception/ transmission unit relative to the total transmission 
rate of all reception/ transmission units, the host A 1 and 
the host B 2 may use the reception/ transmission unit with the 
higher transmission rate. 
(Mobile Communication) 
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A case where the host A 1 is mobile is described using 
FIG. 5 . In FIG. 5 , a plurality of base stations 41a constitutes 
a network 4a; and a plurality of base stations 41b configures 
a network 4b. Initially, the host A 1 exists in the network 
4a. The host A 1 connects to the base station 41a to connect 
to the network 4a, and performs packet reception/ transmission 
from/ to the host B 2. In this case, the controller lb of the 
host A 1 creates a notification packet including the IP 
addresses available in the network 4a, from a plurality of IP 
addresses provided for the host A 1. And the controller lb 
instructs one of the reception/ transmission units Ic through 
le to notify the host B 2. In addition, the controller lb 
instructs the reception/ transmission units Ic though le to 
which the IP addresses available in the network 4a are provided 
to perform packet reception/ transmission. 

The reception/ transmission unit 2c or 2d of the host B 
2 receives the notification packet, and the controller 2b 
acquires the IP address available for packet reception/ 
transmission from/ to the host A 1 existing in the network 4a. 
The controller 2b creates a response packet including a group 
of available IP addresses provided for the host B 2, and inputs 
the created response packet to either reception/ transmission 
unit 2c or 2d. The reception/ transmission unit 2c or 2d 
transmits the response packet to the host A 1. Subsequently, 
the controller 2b selects the IP address available for 
communication with the host A 1, and available for the host A 
1 in the network 4a, as the IP address to be used for packet 
reception/ transmission. The controller 2b instructs the 
reception/ transmission units 2c and 2d to perform packet 
reception/ transmission by transmitting a packet to the 
selected IP address. As a result, the reception/ transmission 
units Ic through le provided with the IP addresses available 
in the network 4a and reception/ transmission units 2c and 2d 
connect the connection 10a, and perform packet reception/ 
transmission . 
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When the host A 1 moves and arrives in the vicinity of 
the boundary between the network 4a and the network 4b, the host 
A 1 becomes able to receive both radio waves from the base 
stations 41a and the base station 41b, and to use both radio 
5 waves. In this case, the host A 1 connects to the base station 
41b to connect to the network 4b while maintaining connection 
with the base stations 41a. Therefore, the host A 1 may use 
the IP addresses available in the network 4b in addition to the 
IP addresses available in the network 4a. 

10 The controller lb for the host A 1 creates a notification 

packet including the IP address available in the network 4a and 
the IP address available in the network 4b, which are added to 
the available IP addresses. The controller lb instructs one 
of the reception/ transmission units Ic through le to transmit 

15 the notification packet to the host B 2. In addition, the 
controller lb instructs the reception/ transmission units Ic 
through le provided with the IP addresses available in the 
network 4a and the reception/ transmission units Ic through le 
provided with the IP addresses available in the network 4b, to 

20 perform packet reception/ transmission. In this manner, the 
controller lb controls them so that a plurality of reception/ 
transmission units Ic through le performs packet reception/ 
transmission in parallel. 

The controller 2b may learn that the IP addresses 

25 available in the network 4b become available, in addition to 
the IP addresses available in the network 4a, when the 
reception/ transmission units 2c and 2d of the host B 2 receive 
the notification packet. The controller 2b selects a plurality 
of IP addresses, which are available for the host A 1 both in 

30 the network 4a and the network 4b, as the target equipment 
address available for communication with the host A 1. The 
controller 2b instructs the reception/ transmission units 2c 
and 2d to perform packet reception/ transmission by 
transmitting a packet to the plurality of selected IP addresses . 

35 The reception/ transmission units Ic through le and reception/ 

23 



transmission units 2c and 2d provided with the IP addresses 
available in the network 4b then connect a new connection 10b, 
in addition to the connection 10a, and perform packet reception/ 
transmission. As a result, the host A 1 and the host B 2 may 
5 perform packet reception/ transmission using two routes at the 
same time. Accordingly, the host A 1 may perform high-speed 
data transfer , that is , may perform more effective data transfer 
by using a plurality of routes - 

Meanwhile, when the host A 1 moves, and arrives at a 

10 position where only radio waves of base stations 41b in the 
network 4b may be received, from the network 4a, the addresses 
available in the network 4a become unavailable in the network 
4b. The controller lb of the host A 1 creates an notification 
packet, which the IP addresses available in the network 4a, 

15 which become unavailable are not included, but the IP addresses 
available in the network 4b only, are included. The controller 
lb instructs the reception/ transmission units Ic through le 
to transmit the notification packet to the host B 2 . In addition, 
the controller lb instructs the reception/ transmission units 

20 Ic through le provided with the IP addresses available in the 
network 4a, to abort packet reception/ transmission, and the 
reception/ transmission units Ic through le provided with the 
IP addresses available in the network 4b, to perform packet 
reception/ transmission. In this manner, the controller lb 

25 switches the reception/ transmission unit to perform packet 
reception/ transmission . 

When the reception/ transmission units 2c and 2d of the 
host B 2 receive the notification packet, the controller 2b may 
learn that the IP addresses available in the network 4a have 

30 become unavailable, and that the IP addresses available in the 
network 4b have become available. The controller 2b then 
selects the IP address available for communication with the host 
A 1 , and available for the host A 1 in the network 4b as the 
IP address to be used for reception/ transmission from/ to the 

35 host A 1. The controller 2b instructs the reception/ 
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transmission units 2c and 2d to perform packet reception/ 
transmission by transmitting a packet to the selected IP address . 
The reception/ transmission units Ic through le and the 
reception/ transmission units 2c and 2d provided with the IP 
addresses available in the network 4a then disconnect the 
connection 10a . In addition, the reception/ transmission 
units Ic through le and reception/ transmission units 2c and 
2d provided with the IP addresses available in the network 4b 
connect the new connection 10b with the host B 2, and perform 
packet reception/ transmission. In other words, the host A 1 
and the host B 2 may easily continue the communication between 
the host A 1 and the host B 2 that has been performed up until 
now, by switching the connection 10a to the connection 10b. 
Note that the host A 1 and the host B 2 may similarly perform 
the packet reception/ transmission, even in the case where the 
host B 2 moves or in the case where both host A 1 and the host 
B 2 move . 

[ Communication Method] 

Next, a communication method using such a communication 
system is described. As shown in FIG. 6, to begin with, the 
host A 1 inquires after a group of IP addresses of the host B 
2 from the DNS server 3, using the domain name of the host B 
2 as a key, and acquires a group of IP addresses of the host 
B 2, before starting communication. Initially, two IP 
addresses, 220.220.1.1 and 230.221.1.1 are provided for the 
host Al, and those are available (SlOl) . The host A 1 creates 
an notification packet including a group of available IP 
addresses provided for the host A 1, "220.220.1.1, and 
230.221.1.1", and sets one IP address included in the acquired 
group of IP addresses of the host B 2 as a destination address 
of the notification packet. The host A 1 then transmits the 
notification packet to the host B 2 to notify the host B 2 of 
the group of IP addresses available for the host A 1 (S102). 
The host B 2 that has received the notification packet acquires 
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a group of available IP addresses provided for the host A 1 from 
the notification packet. Subsequently, the host B 2 recognizes 
that all the packets where addresses of acquired group of IP 
addresses, provided for the host A 1 are set as the destination 
5 address are the ones transmitted from the host A 1. 

Meanwhile, two IP addresses, 220 . 240 . 2 . 2 and 220 . 240 . 1 . 1 
are provided for the host B 2, and those are available (S103) . 
The host B 2 creates a response packet including a group of 
available IP addresses provided for the host B 2 , "220 .240.2.2, 

10 and 220.240.1.1" in response to the notification packet from 
the host A 1, and sets the source address of the notification 
packet as a destination address of the response packet. The 
host B 2 then transmits the response packet to the host A 1 to 
notify the host A 1 of the group of IP addresses available for 

15 the host B 2 (S104) . The host A 1 that has received the response 
packet acquires a group of available IP addresses provided for 
the host B 2 from the response packet. Subsequently, the host 
A 1 recognizes that all packets where addresses of the acquired 
group of IP addresses, provided for the host B 2 are set as the 

20 source address are the ones transmitted from the host B 2. 

In this manner, the host A 1 and the host B 2 notify the 
target equipment of a plurality of IP addresses provided for 
themselves, and acquire a plurality of IP addresses provided 
for the target equipment from the target equipment. Then the 

25 host A 1 transmits a packet to the host B 2 using the IP address 
of the host A 1 and the IP address of the host B 2 (S105) . The 
host B 2 transmits a packet to the host A 1 using the IP address 
of the host B 2 and the IP address of the host A 1 (S106) . Such 
packet reception/ transmission is repeated (S107, S108). 

30 When a new IP address 240.222.1.1 becomes available for 

the host A 1 during the packet reception/ transmission (S109) , 
the host A 1 transmits to the host B 2 a notification packet 
including the IP address 240.222.1.1 which newly becomes 
available, and the IP addresses 220.220.1.1 and 230.221.1.1 

35 which have been available, in order to notify of a group of 
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available IP addresses (SllO). The host B 2 that has received 
the notification packet acquires the IP address of the host A 
1 newly added. 

Subsequently, the host B 2 transmits a packet to the host 
A 1 also using the IP address of the host A 1 newly added (Sill) . 
In addition, the host A 1 transmits a packet to the host B 2 
also using the IP address for the host A 1 newly added (S112) • 
When the IP address 220.240.1.1 used by the host B 2 becomes 
unavailable during the packet reception/ transmission (S113) , 
the host B 2 transmits to the host Ala notification packet 
in which the unavailable IP address , 220 . 240 .'1 . 1 is not included, 
and only the currently available IP address 220.240.2.2, is 
included, in order to notify the host A 1 of the available IP 
address {S114) . The host A 1 that has received the notification 
packet recognizes that the IP address 220.240.1.1 has become 
unavailable . 

Subsequently, the host A 1 transmits a packet to the host 
B 2 using the only IP address of the host B 2 which is currently 
available (S115) . In addition, the host B 2 transmits a packet 
to the host A 1 using the only IP address of the host B 2 which 
is currently available (S116). Such packet reception/ 
transmission is repeated (S117). 

According to the communication system, host A 1, host B 
2, and the communication method, a plurality of IP addresses 
are provided for the host A 1 and the host B 2 . And, the reception/ 
transmission units Ic through le and 2c and 2d notify the host 
B 2 or the host A 1, which is target equipment to perform 
communication with each other, of a plurality of IP addresses, 
respectively. In addition, the reception/ transmission units 
Ic through le, 2c, and 2d receive and acquire a plurality of 
addresses of the target equipment. The reception/ 
transmission units Ic through le, 2c, and 2d then perfoirm packet 
reception/ transmission using a plurality of addresses provided 
for the host A 1 and host B 2 themselves and the plurality of 
acquired target equipment addresses of the host B 2 and the host 
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A 1, which are target equipment for each other. In this case, 
the controllers lb and 2b select the target equipment addresses 
to be used by the reception/ transmission units Ic through le, 
2c, and 2d, and control the reception/ transmission units Ic 
5 through le, 2c, and 2d to perform packet reception/ transmission 
using the selected target equipment addresses. 

Accordingly, the host A 1 and the host B 2 may perform 
packet reception/ transmission via a plurality of routes by 
using a plurality of IP addresses provided for themselves and 

10 a plurality of target equipment addresses. As a result, the 
host A 1 and the host B 2 may perform high-speed data transfer, 
that is , may perform more effective data transfer . In addition, 
when the host A 1 and the host B 2 move, the host A 1 and the 
host B 2 may use a plurality of IP addresses provided for 

15 themselves, even if they move between different networks 4a and 
4b. Accordingly, the host A 1 and the host B 2 do not require 
to acquire a new address, and may continue communication. In 
addition, when the host B 2 and the host A 1, which are target 
equipment for each other, each move, the host A 1 and the host 

20 B 2 may use a plurality of target equipment addresses, even if 
they move between different networks 4a and 4b. As a result, 
the host A 1 and the host B 2 may continue to maintain prior 
communication. Accordingly, the host A 1 and the host B 2 may 
guarantee continuous mobile communication. 

25 In addition, the controllers lb and 2b may combine a 

plurality of IP addresses of the host A 1 and a plurality of 
IP addresses of the host B 2, and select a combination to be 
used by the reception/ transmission units Ic through le, 2c, 
and 2d from the combinations . The controllers lb and 2b control 

30 the reception/ transmission units Ic through le, 2c, and 2d to 
perform packet reception/ transmission by using the IP address 
of the host A 1 and the IP address of the host B 2 included in 
the selected combination. As a result, the host A 1 and the 
host B 2 may select a combination of their own addresses and 

35 the target equipment addresses, and communicate using them to 
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perform packet reception/ transmission using an appropriate 
route. Accordingly, the host A 1 and the host B 2 may perform 
packet reception/ transmission via a more preferable route, and 
perform more effective data transfer. 
5 In addition, the controller lb selects the available 

target equipment address, that is, the available IP address of 
the host B 2 , as the target equipment address, that is, the IP 
address of the host B 2 to be used by the reception/ transmission 
units Ic through le. Similarly, the controller 2b selects the 

10 available target equipment address, that is, the available IP 
address of the host A 1 as the target equipment address, that 
is, the IP address of the host A 1 to be used by the reception/ 
transmission units 2c and 2d. Accordingly, the host A 1 and 
the host B 2 may select the available IP address from a plurality 

15 of target equipment addresses, and continue to maintain prior 
communication, even if any address of a plurality of IP 
addresses of the host B 2 or the host A 1 acquired target 
equipment addresses has become unavailable for any reason. For 
example , when the host B 2 or host A 1 , which is a target equipment , 

20 moves to another network, the host A 1 and the host B 2 may select 
the target equipment address available in the network at the 
destination and continue communication. 

In addition, the host A 1 and the host B 2 comprise a 
plurality of reception/ transmission units Ic through le, 2c, 

25 and 2d, and the IP address to be used is provided for each of 
the plurality of reception/ transmission units Ic through le, 
2c, and 2d. The controllers lb and 2b then control the plurality 
of reception/ transmission units Ic through le, 2c, and 2d to 
perform packet reception/ transmission in parallel. 

30 Accordingly, the host A 1 and the host B 2 may perform packet 
reception/ transmission via a plurality of routes by using a 
plurality of IP addresses provided for themselves and a 
plurality of target equipment addresses. As a result, the host 
A 1 and the host B 2 may perform high-speed data transfer, that 

35 is, may perform more effective data transfer. 
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Furthermore, when the host A 1 and the host B 2 comprise 
a plurality of reception/ transmission units Ic through le, 2c, 
and 2d, and the IP address to be used is provided for each 
plurality of reception/ transmission units Ic through le, 2c, 
5 and 2d, the controllers lb and 2b may switch the reception/ 
transmission unit to perform packet reception/ transmission, 
among the reception/ transmission units Ic through le, 2c, and 
2d. Accordingly, the host A 1 and the host B 2 may switch among 
reception/ transmission units Ic through le, 2c, and 2d, based 

10 on the communication state. For example, when the host A 1 and 
the host B 2 move to different networks 4a and 4b, it is possible 
to continue communication easily by switching the reception/ 
transmission unit provided with an address available in the 
network of the destination, among the reception/ transmission 

15 units Ic through le, 2c, and 2d. 

[Modified Example] 

The present invention is not limited to the described 
above embodiment, and various modifications are possible. In 

20 the second selection method for selecting a combination of the 
IP addresses, the host A 1 and the host B 2 preferably receive/ 
transmit packet added identification data such as a tag to 
distinguish each packet , and confirm which packets successfully 
arrive at the target equipment and which packets do not 

25 successfully arrive at the target equipment by using the 
identification data such as a tag. 

For example, as shown in FIG. 7, when the controller lb 
of the host A 1 which transmits a packet, at first acquires data 
from the transmission buffer la and creates a packet to be 

30 transmitted by using the combination of the selected IP 
addresses, the controller lb adds the identification data such 
as a transmission tag to distinguish each packet to be 
transmitted, to the packet. More specifically, the controller 
lb sets an identification number 201 as a transmission tag to 

35 distinguish a packet. In this case, since there are no packets 
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transmitted from the host B 2, identification data such as a 
received tag to distinguish the received packet is not set. One 
of the reception/ transmission units Ic through le then transmit 
the packet to which a transmission tag is added and a received 
5 tag is not set, to the host B 2 (S201). In this case, the 
controller lb also adds a transmission tag with identification 
number 201 to data used for packet creation stored in the 
transmission buffer la. 

After receiving a packet, the host B 2 transmits a packet 

10 to the host A 1 with the transmission tag transmitted from the 
host A 1 instead of transmitting an ACK signal to the host A 
1. More specifically, when the controller 2b of the host B 2 
acquires data from the transmission buffer 2a and creates a 
packet to be transmitted using the combination of the selected 

15 IP addresses, the controller 2b adds the identification data 
such as a transmission tag to distinguish each packet to be 
transmitted and the identification data such as a received tag 
to distinguish the packet received from the host A 1, to the 
packet. More specifically, the controller 2b sets an 

20 identification number 100 as the transmission tag to 
distinguish the packet, and the identification number 201 in 
the received transmission tag as the received tag. The 
reception/ transmission units 2c and 2d then transmit the 
packets to which a transmission tag and received tag are added, 

25 to the host A 1 (S202). In this case, the controller 2b also 
adds a transmission tag with the identification number 100 to 
data used for packet creation stored in the transmission buffer 
2a. 

The host A 1 receives the packet, and the controller lb 
30 • confirms that the packet with the identification number 201 has 
been successfully transmitted and has received by the host B 
2 from the added received tag. Therefore, the controller lb 
searches the transmission buffer la based on the identification 
number 201, detects data used for creating the packet with the 
35 identification number 201, and deletes it from the transmission 
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buffer la. 

Next, when the controller lb acquires data from the 
transmission buffer la and creates a packet to be transmitted 
using the combination of the selected IP addresses, the 
5 controller lb adds the identification data, such as a 
transmission tag to distinguish each packet and the 
identification data such as a received tag to distinguish the 
packet received from the host B 2, to the packet. More 
specifically, the controller .2b sets identification numbers 202, 

10 203, and 204 as the transmission tags, and the identification 
number 100 in the received transmission tag as the received tag. 
The reception/ transmission units Ic through le then transmit 
the packets to which transmission tags and received tag are 
added, to the host B 2 (S203 through S205). In this case, the 

15 controller lb also adds the transmission tags with 
identification numbers 202, 203, and 204 to each piece of data 
used for packet creation stored in the transmission buffer la. 
The packets transmitted in steps {S203) and (S205) have 
successfully received by the host B 2; the packet transmitted 

20 in step (S204) has not successfully received by the host B 2. 

In this case, when creating a packet to be transmitted 
by the controller 2b of the host B 2, the controller 2b sets 
the identification numbers 101, 102, and 103 to distinguish the 
packet as the transmission tags, and the identification numbers 

25 202 and 204 in the received transmission tag as the received 
tag, respectively. The controller 2b does not set the 
identification number 203 in the transmission tag of the packet, 
which was not received, as the received tag. The reception/ 
transmission units 2c and 2d then transmit the packets to which 

30 a transmission tag and received tag of the packet successfully 
received by the host B 2 are added, to the host A 1 (S206) through 
(S208). In this case, the controller 2b adds the transmission 
tags with identification numbers 101, 102, and 103 to data used 
for packet creation stored in the transmission buffer 2a. The 

35 controller lb of the host A 1 confirms that the packets with 
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the identification numbers 202 and 204 have been successfully 
transmitted and have received by the host B 2 from the added 
received tag. Therefore, the controller lb searches the 
transmission buffer la based on the identification numbers 202 
5 and 204, detects data used for creating the packets with the 
identification numbers 202 and 204, and deletes them from the 
transmission buffer la. 

Meanwhile, the controller lb of the host A 1 determines 
that the packet with the identification number 203 has not been 

10 successfully transmitted and has not received by the host B 2, 
based on the fact that the identification number 203 is not 
included in the added received tags . The controller lb then 
searches the transmission buffer la based on the identification 
number 203, and detects data used for creating the packet with 

15 the identification number 203. The controller lb then acquires 
the combination of the IP addresses of the host A 1 and the host 
B 2 used for transmitting the packet including the data, based 
on the identification data such as a tag added to the detected 
data. The controller lb decreases the usage rate of the 

20 acquired combination of IP addresses, and increases the usage 
rates of other combinations of IP addresses. The controller 
lb updates the usage rates in the table lib according to the 
controlled result. In addition, the controller lb controls the 
reception/ transmission units Ic through le to retransmit a 

25 packet with the identification number 203 to the host B 2. The 
reception/ transmission units Ic through le then retransmit the 
packet to the host B 2. 

Accordingly, the controllers lb and 2b may explicitly 
recognize which packets have been successfully transmitted and 

30 received by the target equipment , and which packets have not 
been successfully transmitted and have not been received by the 
target equipment. Therefore, the usage rate of the 
combinations of the IP addresses for which the packets easily 
arrive at the target equipment and it is not necessary to 

35 retransmit packets increase, and it is possible to hasten the 
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convergence of the usage rate to those combinations. 
Accordingly, the controllers lb and 2b may control the 
combination of the IP addresses effectively and appropriately. 
In addition, the controllers lb and 2b may confirm whether the 
transmission tag is successfully transmitted and the received 
tag corresponding to the transmission tag is transmitted or not , 
by receiving the received tag corresponding to the transmission 
tag of the transmitted packet from the target equipment. Note 
that the second selection method may be implemented by extending 
the TCP, for example. 

The present invention is also available for Ipv4 
addresses and Ipv6 addresses. In addition, in the 
above-described embodiment, when a group of available IP 
addresses is changed, the host A 1 and the host B 2 notify all 
available IP addresses, however, the host A 1 and the host B2 
may notify of all groups of IP addresses provided for each 
communication equipment initially, and subsequently, if there 
is a change in a group of available IP addresses, the host A 
1 and the host B2 may notify only the added or deleted IP address . 
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